. Thermosensitivity of the Yeast cim3-1 and ndc80-1 Cells Signaling, 1/500 dilution), S6K1 (9202; Cell Signaling, 1/500 dilution) and FLAG antibody (F3165; Sigma, 1/1000 dilution). Immunoprecipitation and detection of GCN2 were done as described (Harding et al., 2000) .
Amino acid analyses
Yeast cells (10 units, OD 600 ) were washed twice with distilled water, resuspended in 500 l of distilled water, and boiled for 15 min, as described (Onodera and Ohsumi, 2005) . The suspension was centrifuged and the supernatant was collected and vaccum-dried. One million NIH-3T3 cells were either left untreated or treated with the indicated proteasome inhibitors for the indicated time. Whole-cell free amino acids were collected from mammalian cells as described (Vabulas and Hartl, 2005) . Cells were rapidly washed 3 times in ice cold PBS and lyzed in 10% TCA. Soluble material was vacuum-dried and subjected to analysis. Proteins were quantified (Bio-Rad protein assay) in the solubilized pellets to ensure that the samples had equal protein concentration. The samples were next dissolved in 500 l of Sodium citrate loading buffer pH 2.2 and 50 l was injected for analysis (Pharmacia Biochrom 20), using an in situ derivatization with ninhydrin followed by a separation, identification and quantitation by ion-exchange chromatography. The instrument was calibrated with 100 nmoles standard amino acid mixture and 50 nmoles of cysteine. Note that tryptophan is not detectable in such analyses.
Assessment of yeast viability
To assess growth phenotypes, the indicated strains were grown in liquid YPD at 30 ºC up to mid-log phase. Thereafter, cell density was adjusted to OD 600 =0.2 and cells were grown at 30 ºC or 37 ºC for the indicated time. Serial dilutions (1/3) were plated on YPD and the resulting plates were photographed after 48 h of incubation at 30 ºC.
To assess cell viability on plates, cells were grown in liquid cultures until mid-log phase. Equal cell numbers (2000 cells) were plated on YPD Agar plates supplemented or not with casamino acids (Vitamin Assay Casamino Acids, Difco) and incubated first at 38 ºC for 23 h (non permissive temperature) and then for 25 h at 30 ºC or incubated for 48 h at 30 ºC, as indicated in the figure panel. Note that the casamino acid mixture contains all amino acids except asparagine, cysteine, glutamine and tryptophan. Ura3-3 plasmid and assessment of protein degradation rates were as described previously (Lewis and Pelham, 2009) . Protein extraction was as described in (von der Haar, 2007) , with the addition of 10 mM Nethylmaleimide (Sigma Aldrich) to inhibit deubiquitinating enzymes.
